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lipids, li HH inn ood frequency questionnaires are often used to assess
osomc ABSTRACT _iusual dietary intake of people in cpidemiologic
,cjp-n. _ investigations of diet and chronic disease. Such question-

In an attempt to improve data quality and ease of administra- m naires are interviewer-administered or self-administered
;hways tion of standard serf-administered food frequency question- and assess typical diet quickly and inexpensively compared
.esis of naires, various alternative approaches were tried for inquiring with multiple daily records of individual food consl_nption.
itz GA, about frequency of consumption, portion size, seasonal Mthough food frequency questionnaires lack precision, there
, heart intake, and food preparation. Evaluation consisted of a are few practical and economical alternatives to this method

cognitive interviewing method iztwlfich respondents verbalize for most large populaLion studies. Creating a food frequency
onjaud their thought process wtdle completillg several variations of a questionnaire is an intensive effort requirittg development of
ic acid- questiom_aire, hlterviewers observed and asked follow-up an appropriate food list, establisimmnt of a [tutrient database,
,a,uzet. probe questiotts to evaluate problems or inconsistencies design of a questio_maire format, and preparation of software

verbalized by respondents. Consensus and judgment by to process the data. Thus, many investigators have relied on
interviewers and observers suggested several problematic the small number of mstrtu'aents (1,2) that have been devel-
features of food frequency questionnaires: formatth]g of oped alld validated.
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When nutrient or food group intakes estimated by food they comprehended questions and formulated responses. As iil]i::!i!i!i:
frequency questionnaires have been compared with reference respondents completed questions about individual food items, ili!ii!iii::
data from multiple food records or recalls to evaluate validity, interviewers noted when they were having difficulty with any _:_;_:
the correlation coefficients have ranged from 0.5 to 0.8 (3-5). aspect of answering, either in comprehension or comPletion. If _:_i_::_!_!:::
Although these observed correlations may underestimate true necessary, interviewers probed to further assess the reason for
validity because the reference instrument is itself an imperfect the difficulties. All interviews were audiotaped with iifformed iiiiiii::ii!:
measure of usual diet, the food frequency approach is fre- consent, iiiii:!i!iii_
quently criticized because it lacks detail (6-8). As the intent of this work was to evaluate the feasibility of .*::_:_:_::::( i:i:i:!:

::::::::::::::

Even though the food frequency approach plays a pivotal new methods of inquiring about usual diet and to assess any ::iiiiii::::ii
role in chronic disease epidemiology, methodologic research general aspects of questionnaires that could be improved, the :i::_i!i!iii::::::::::::::

focused on its improvement has been limited (9-11). Studies setting was of a pretesting, exploratory nature. The interview- iiii::iiiiili
have addressed the accuracy of frequency reports (12-14), the ers used judgment and coztsensus to assess which methods or F:iiiiiiil
effect of aggregating individual foods in a single question (15), questions were problematic. The results serve as a first step in !!ii:!i!_!!ii!
and the effect of using ascending vs descending frequency developing future questionnaires and represent what the in- iiiiiii!iiill
response categories (16). Whether or not to include questions terviewers and observers judged to be reasonable difficulties in ii::ii!i!iil
about portion size in food frequency questionnaires (3,17-24) this small sample in the interpretation and response to ques- ! _:iiii!:i
and the accuracy of portion size estimation (25,26) have also tions. We recorded all problems in detail, but report here only iiiii_i!ili::
been investigated, those encountered by many respondents .... ..........

In the past decade, research using cognitive psychology has i!i:iiiii!!iI
:::.:::::::::,

led to increased validity of self-report data in surveys and in PHASF 1 : DF$1GN _:::iiiiiii:
epidemiologic research (27,28). A key feature of these meth- Questionnaires developed for phase 1 contained an abbrevi- iiii:i!iii
ods is an intensive interviewing procedure for improving ques- ated 43-item food frequency questionnaire based on the HHHQ !iiiililii
tionnaires (29-32). Respondents are encouraged to verbalize (1,33). Eight variants of the questionnaire were designed to iii::iiiiii:

::: ::::::::

their thought processes as they comprehend the question, test different approaches, which we describe later. Each re- _:i_:_i_::
retrieve information from long-term memory, and use decision spondent was asked to complete three of these questionnaires
processestoprovideestimatesandresponses.FoUow-upprobe in the 2-hour period, ii!:ili:
questions are also used extensively to clarify the respondent's iil _:
thought processes. Portion _ize _::_:

Our collaborative group used cognitive interviewing to im- We tested the standard HHHQ approach (Figure l, Example 1) !i i::
prove methods for assessing usual dietary intake. We modified and two alternative methods of asking about usual portion size. :_i::
various aspects of the previously developed National Caacer One alternative was to replace the "small," "medium," and iii::

Institute-Block Health Habits and History Questionnaire "large" columns (appearing as"S,""M," and"L" on the standard _::i:

(HHHQ) (1,33) and cognitively tested these modifications on questionnaire) with rauges of portion size (Figure 1, Example _ :
a small non.representative group of participants. We were 2). A second alternative used the word "helping(s)"in describ- iiii::
interested in determining the cognitive strategies people use ing portion sizes (Figure 1, Example 3). ::ii:
to fomnulate responses to food frequency questions, and iden- i!i
tifying consistent problems in comprehension, interpretation, Frequo_cy and Timo Framo !_
or formulation of answers to either specific questions or to We explored several methods of reporting frequency of con- ::_i:

_!_!_!_i_i_': general classes of questions. Our intent was to design a user- sumption for various time frames. First, similar to the earliest iii
friendly, self-administered, computer-scannable questionnaire HHHQ questionnaire, we asked some people to report fre- :il
that could be completed using paper and pencil and that might quency in an open-ended format, writing a value for frequency
yield more valid and complete dietary intake data with less in a designated space and then checking the appropriate i:

li!i:ii! frustration to respondents than currently available food column for day, week, month, or year time frame. Second, we :ii:frequency instruments, asked some people to report intake over the past 4 weeks and ii:::
i!iiii:iil}ii some to report intake over the past year using the closed-

G_:NE_AL M_:THOD_ ended response categories currently used in the computer- ili
In each of two iterative phases, conducted 2 months apart, 24 scannable HHHQ. For the 4-week reference period only, we ii!
different participants between 50 and 70 years of age were asked some people to report counts (ie, exactly how many
recruited by a community newspaper advertisement and word times a food was consumed in the past 4-week period) and _i
of mouth to participate in a 2-hour interview. Each participant some to report rates (ie, times per day, week, or month).
was paid $50. We attempted to recruit equal numbers of men ii
and women, but made no attempt to stratify by or collect data _:mbedflefl Que-_tions i::

on other demographic characteristics. For phase 1, 11 men We tested whether embedding questions that asked for more if:
(mean age=61.3 years; range=51 to 73 years) and 13 women detailed information about preparation and/or use oflow-fat or

(mean age=63.6 years; range=54 to 70 years) were enrolled; other versions after specific food items would aid in better i!i
one person canceled. For phase 2, 12 men (mean age=61.8 eliciting and defining the food as consumed. Embedded ques- iii
years; rauge=50 to 71 years) and 12 women (mean age=58.4 tionswereaskedforseveralfoodsusingtwodifferentresponse :il_::
years; range=50 to 68 years) were enrolled; two persons categories, onewiththreecategories("almostneverornever," i_:
canceled. "sometimes," "ahnost always or always") and one with five ::::i!

At the interview, participants were given one or more ver- categories (Figure 2). ii ::
sions of a food frequency questionnaire (described later) to iii:i

:5 :

complete. Standard instructions and examples were provided Anchoring i_ ::
for each questionnaire. The interviews were conducted by We tested whether having respondents "anchor" their fre- ::i::::
A.F.S, F.E.T, A.F.S, J.B.J, often with one or two observers quency responses to a food or foods for which they were :iii_:_
present. Using a concurrent think-aloud protocol (34), partici- confident would aid in completing frequency responses for : !i'_

pants were instructed to verbalize their thought processes as other foods about which they were less sure. We tried several
:!ii!:::i
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my i_

L If HOW OFTEN HOW MUCH:. ::::
for iiiiiiill
led i!!iili! YOURSERVINGSIZE

!i!i!i_:
!iii_ Never

rof _i;: orl*_than:, .:<

my i::::ii!!: once 2,_ a_ s4 2*
the :::i::ii: pc, 1per per I per 2p= per p_ Ipc, per MEDIUM
_w- i:::!iiiii: TYPE OF FOOD _._ r_o._ too.= _ *=_ _ _ day day SERVING S M Li

;or !!:i!i Peas CD ([_) C_) (_) ([_) ([D ([D _ ([_) ,_,_o (_ (_ (_
,in ii:ii;i:
in- ii:i_:_:
s in i!:::!iiii:
es- i!:_:.ii:_::: Example 2: Range method
n]y
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._- ::i:!::ii: _.

per 1per per I per 2 per I_ per 1 per per

ltO ii TYPEOF FOOD ,mo._ r.o._ mon_ *_ *_ *_ w_k day day.: :. ,,

re- _; t_e=mn1,'4cup 1/4._4cur, Morn_ U4
res !:ii: Peas _ (_) (_) C_) (_) _ _ _ C_ C_ _
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:,: Example 3: Helpingsmethod

" ]) i : .,
ze. :,
md i : HOWOFTEN HOW MUCH
_rd
pie !_ N_'er=-k=e= YOURSERVINGSIZE
"ih-

once 2-3 3.4 545 2+

per 1 per per I per 2 pe¢ p_r p(_ I per per

TYPEOF FOOD mo._ mo_m mo_ _ _ *_ _ day day
i

Lee= than Monathan

on- 1hel_g 1 I_ 1 helen 9

est Peas (_ (_ _ _ C_ C_ C_) _ _ _ (_
"re-
_cy _,.
ate
we ::
md FIG 1. Examples of methods used to query portion s_ze in phase 1.
_d-
.er-
we ways of anchoring respondents: (a) thinking of a food, record- In the standard HHHQ format, the reference medium por-
my ing frequency of consumption in an open-ended manner, and tion size is placed to the left of the "S," "M," and "L" columns
md then using it as an anchor, or point of reference, in responding (for "small," "medium," and "large"). Several respondents did

to frequency for other foods in the same food grin]p; (b) not comprehend the purpose of the reference portion sizc
choosing one food already on the food list as an anchor, column. Some checked the "S" column to indicate a medium
reporting its frequency, and then using it as an anchor in portion size because it was directly adjacent to the reference

ore responding to other foods in the same food group; and (c) medium portion size column.
Lot :_! choosing any number of foods from tile food group list as The reference medium portion size was purposefully disre-
ter anchors and using _;hem for the remainder of the foods, garded by some respondents because the reference amount
es- _ did not represent a "medium" portion size as perceived by the

_se _i PHASE 1: FINDINGS respondent.
_r, '._:i_.

_ve Portion Size Frequency and Time Frame

In all cases, people tended to skip portion size questions after The open-ended response format, while allowing participantscompleting frequency. Of thethreeapproaches to portion size to report frequency at a level that suited their cogzfitive
_:i! (Figure 1), the one providing ranges of portion size within the preferences, appeared to be conducive to error, especially with

're- i columns for small, medium, and large appeared easiest for the format and instructions we used. Althouglt respondents
ere i respondents to understand and complete. The meaning of the recorded a value representing frequency of consumption, they
for :: word, "helpings," to describe portion size was unclear to often failed to check a time-frame category for day, week,
.'ral :i_ respondents, month, or year as appropriate. The open-ended format may be

JOURNALOF THEAMERICANDIETETIC ASSOCIATION/ 783 !/

:.:::::?i/............................................................ :J



.....

.......................................................••..•.. .....•.. _:iDI *leeel ,eleeeeooelleee el gl= ee=elele lice eee Ill

PERSPECTIVESINPRACTICE
ili!ili!i!E

i!ii FIG 2. Examples of embedding methods in phase 1.
784 ! JULg 1995 VOLUME 95 NUMBER 7



ii_ili¸ .,:

!ii!iiiii i
JtJ• • otoeeeo • • • • • oH • IJllel. • _ooua,ale,oaooait uea.eloe • eee • ollilJlllglooel • I • lel.leelooeotlleHIHt • eH • _e_ • _ee • eeH_._ • _eH_e_e_eet • eHH_e_e_, _H •

i!ilili!i
iii:i!iiii_

ii_iiiiii!
-- i::iiiillmore suitable for an interview-administered than for a self- ing over a time period, or through adjustment of portion size,

i ':iiiiTiadministered questionnaire, such strategies were difficult for respondents, leading to an-
i ::ii:::.i!iAlthough respondents easily reported frequency of con- swers on the questionnaire that were inconsistent with their

i ::ii!iisumption in a closed-ended fashion, they often complained or answers to probe questions.
;_:_ were confused about the lowest frequency category, "never or L_
!ii_i:_!_: less than once per month." Many simply missed the word Food Reported in Units
:i !:iiii!:

_!iii!ii:"never" in the category. Others, attempting to be accurate, Many respondents reported number of eggs instead of howwere searching for a way to report an unqualified "never" in the frequently eggs were eaten. (For example, probing revealed

::i:iiii!iilresponse categories, that people reported "two times per week" when they were•
_ii!::iii_iReporting in counts rather than rates appeared easier for thinking "two eggs per week.") This would not be problematic
_iiiii!iiiinfrequently consumed foods. For items eaten fairly regularly, if these same respondents reported a portion size of _small"
_:_i_i_i_counts tended to be difficult; some respondents struggled in (one egg) rather than "medium" (two eggs). This kind of
ii:i;:i:formulating an exact count by trying to remember each dis- mathematicalmanipulationoftendidnotoccur,however,caus-
!iii::iicrete event of eating the food over the past 4 weeks, ing frequent misrepresentation of intake. Further, a few people
i_iiii_:i For fooditems eaten seasonally, like corn-on-the-cob, cooked confused "small," "medium" and "large" portion sizes with
.i:_iii!ii!icereal, and some fruits, respondents had difficulty reporting a small-, medium-, and large-sized eggs. People who usually
:::::::::::ii_:composite frequency over the past year. The challenge of consumed egg substitutes or egg whites in place of whole eggs
_ii_!_:_: mathematical computation over four seasons in an effort to were not sure how to respond to this question.
__iiiiiireport one yearly frequency caused frustration, leading to

_::i::_::_::::_::__:_:_extra time spent in responding or to inaccuracies as revealed Comprehension and Ordering
by probe questions. In some cases, people just reported their We found numerous small problems with comprehension on

iii!!iilmost current intake or their intake in season only. the questionnaire, which are illustrated in the following ex-
::_::::::_:_Reporting usual intake over the past 4 weeks (as a rate) amples.
ii:ii::i:compared with the past year was an easier task for many • "Fruit drinks with added vitamin C"Respondents tended
::__::

:::_i;_respondents, though some expressed discomfort that the past to ignore the phrase, "with added vitamin C," and there was
!i:ii::::4-week period was atypical of their usual intake. Although it is generallack of knowledge regarding types of drinks to include.
: : :::

:i::;ii: not surprising that reporting intake over the past 4 weeks is • "Mixed dishes with cheese, such as macaroni and cheese"
! _ easier than over the past year, part of the ease appeared to Frequently, confusion arose about the types of food to include.
i l i stem from not having to confront seasonal intake of many food Respondents included foods like veal parmesan, cheese sand-
::: : items, wiches, and pizza, which had already been asked. When "other
:i_:: cheese" was asked subsequently, double-counting often oc-
• i: Embedded Questions cuffed. Others thought only of macaroni and cheese and did

: Embedding appeared to be less frustrating for respondents not consider other types of mixed dishes.
:_:: because it allowed for more flexibility in describing possible • "Breakfast food_s" as a heading on the questionnaire Tiffs
i ways a food could be consumed. A common problem, however, made several people uncomfortable because they ate some
! was that respondents answered only one of several embedded foods in this grouping, such as eggs or cold cereal, at times
:: items despite instructions to answer all. other than at breakfast.

• "Green salad" Several people were confused by this termi-
Anchoring nology because their salads included items that were not
The various methods of anchoring frequency responses to green, such as tomatoes.
foods about which people felt sure of their intake were gener- • "Spaghetti, lasagna, other pasta with tomato sauce"
ally confusing and unsuccessful with the format and instruc- Respondents were confused about whether to include only
tions we used. Few respondents seemed to understand the pasta with tomato sauce or all other kinds of pasta.

: taskortoactuallyuseanchors.Weconcludedthatthismethod The order in which foods were asked was important. For
• required further development and might require interviewer example, in our brief questionnaire, "oranges" was asked be-
i assistance to be useful, fore "orange juice or grapefruit juice." Several respondents

included orange juice when reporting frequency of orange
! Level of Aggregation of Food Items intake.

For two separate items that we queried, "apples, applesauce,
and pears" and "tomatoes, tomato juice," the aggregation of PHASE 2: DESIGN

:. food items caused many respondents difficulty and, thus, The inten_ of phase 2 was to develop a questionnaire incorpo-
increased time to answer. Respondents tended to think of the rating the most successful approaches from phase 1 and to

i : items listed as separate foods rather than variations of the continue experimenting with format and wording. We devel-
ii: same food, so they attempted to compute an aggregate fre- oped two questionnaires, each with a complete list of foods

quency response. Many respondents also had difficulty report- (100 items based primarily on the HHHQ questionnaire) in-
ing an aggregate usual portion size (eg, "one apple or _/_c" or tended to capture intake of most nutrients and commonly

i "one tomato or 6 oz") when each of the aggregated items might consumed foods in the United States fl'om 1976 to 1980. Each
i_i be eaten with different usual portion sizes, respondent was asked to complete one questionnaire in the

_ Three line items pertained to intake of cold breakfast cereal cognitive interview.
in the HHHQ ("highly fortified," "high fiber," "others"). This Findings from phase I and other approaches tested in phase
presented cognitive difficulties because people did not know to 2 included:

_:ii which category their cereal belonged; bought various types of • Portion size We decided to use a portion size format that
cereals, but consumed them one at a time; substituted cereals would put the reference value in the same cohlnm as the "M"

i on a regular basis in a single week; and mixed cereals in a single response category (Figure 3, Examples I and 2).
i:: bowl. Although _he standard HHHQ questionnaire al!ows people • Frequency and time frame Although respondents found it

-- i to report their complex behaviors through appropriate averag- easier to use a reference period of the past 4 weeks than the

i!::ii JOURNALOF THE AMERICANDIETETICASSOCIATION/ 785
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iii:ii!]!i!_

past year, past month was deemed unsatisfactory because did not seem to mind being asked about the same food twice,investigators needed to assess usual diet over a longer period, once in season and once the rest of the year, though this

Questions related to seasonal variation in intake over the past increased questionnaire length. We found that increased page iiiiiiiii
year were added (Figure 3, Example 1). We tested use of the length did not necessarily translate to increased time in tom- ..........
time frame"typicalmonth" to help respondents think of a short pleting the questionnaire if the longer version aUowed the ii:iiiiiii
time interval without losing information about usual long-term respondent to answer more quickly. However, there was some ii::ii;_i_ill
intake. We added a "never" response category for frequency confusion, regarding whether or how to include frozen and ::::_:ii::::ii!
and tested expanded frequency response categories (Figure 3, canned items when asking about intake in season. :_!iiiiii
Example 2) to accommodate intakes lower and higher than ]ililiiii!:
those found on the standard questionnaire. Open-ended re- Embedded Questions _i!i!::]i!_

!_iiiiii!:

sponse categories for frequency were not tested further. The general consensus among the interviewers was that em- ::ii::i::i::i
• Embedded ques_ions Embedding was revised and expanded bedding should continue to be used and refined. Without _i_i_::::
to additional foods by using five qualitative response catego- greatly increasing respondent burden, embedding allowed for iii_:i_;_ii::
ries and a "don't know" category (Figure 3, Example 3). more detailin low-fat food options, and ill eliciting food choices :iiii::iiiii
• Anchoring No further methods were pursued, and food preparation techniques. Problems still existed with ::i::iiii!ii:
• ComprehensionandorderingSeveralchangesinwording, respondentsnotansweringembeddeditems(thoughinstructed _i!iiii::
ordering of food items, and disaggregating foods from a single to do so). We noticed that the qualitative response categories ::_:::_::_i;:

line item to multiple lines were incorporated into phase 2 were not understood similarly among respondents. In the iii!:i!il
questionnaires. The food item "eggs" was placed at the end of future, we hope to test a more quantitative format. ':::.....
the questionnaire and reformatted as "how many" eggs were :il:iii]i:
eaten vs "how often" (Figure 3, Example 3). Comprehension and Ordering ::_:::i_i_i:

Changes based on findings from phase 1 made it easier to ii:ii!i::
_. .... 1111 respond in phase 2. For example, disaggregating "apples, ii::iii!i

Comprehension and ease of applesauce, and pears" and "tomatoes and tomatojuice" facili- :ii:_iii
tated responses without adding inordinate time delays and ii:::ii_:

admiistratio of dietary computations. In phase 2, we tested a longer list of food items ::_::_:i

assessment methods currently that included new wording for embedded questions. This :ii::]provided new opportunities for improving wording and order- ii:i
in use can be improved ing as illustrated by the following examples.

through cognitive interviewing • coffee For most people, responses about coffee intake are :_cognitively thought of as cups per day and not times per day; :_::

of respondents questions about coffee intake should be worded in that way. ii
• Hamburgers, cheeseburgers, and meatloaf Several re- :_
spondents wanted to include burger products made with ground _:i
poultry. Therefore, inclusion of the word "beef" would be i_

PHASE 2: FINOINGS necessary to clea_ly assess intake of beef products. A separate i
item for ground poultry, listed before ground beef, is warranted. _

Portion Size :!i
Portion sizes in ranges appeared to be preferable to approaches DISCUSSION :il

that used a reference medium portion size. Although wordier, Our findings suggest that, among the many tasks required to !i
this method allowed respondents to select a portion size develop a food frequency instrument, focusing on the
disassociatedwiththeterminology"small,""medium,"or"large." respondent's perceptions of the meaning of the questions is i
The reference medium portion size approach with the portion fundamental to good questionnaire design. Listening to and !
size in the"M" column was also satisfactory; respondents were then probing respondents as they verbalize their thought i
able to choose a portion size and did not confuse the reference processes while completing a food frequency-type question- :i
with "S" as in the standard HHHQ approach. As in phase 1, naire is a sobering experience. We were forced to reconsider ?
many respondents skipped portion size questions after tom- fundamental issues in questionnaire design to obtain the best !
pleting frequency questions, regardless of approach, data from the most people. This project suggests that compre- _:

hension and ease of administration of dietary assessment
Frequency and Time Frame methods currently in use can be improved through cognitive
Respondents were generally comfortable with both the ex- interviewing of respondents. In the future we hope to show
panded and the more standard versions of the response cat- that, by better addressing the concerns of the respondents,
egories for frequency. In the expanded version, the lower more accurate dietary intake data can be collected. Although
frequency categories ("1-6 per year" or "7-11 per year")were widely used food frequency questionnaires have been pre- :)
used frequently, and the higher frequency categories (_4+ per tested, we are unaware of any intensive cognitive interviewing
day") were used rarely. Therefore, it may not be useful to conducted during their development.
expand the frequency categories to beyond "2+ per day" for In this project we conducted two rounds of cognitive inter-
nonbeverage items. (The standard questionnaire extended to views in an iterative process to compare standard and new :i_.
"6+ per day" for beverages like coffee, tea, and milk.) approaches of asking about usual food intake. In addition to our

In phase 2 we found that "past year" was preferable to findings suggesting many wording and ordering changes that
"typical month," especially when questions asked about sea- would improve the comprehensibility of the questionnaire, the

sonal intake. The meaning of "typical month" was unclear to results indicated that the following new approaches appeared
respondents and was especially confusing when they were to result in fewer comprehension problems, less frustration,
asked about seasonal intake in a typical month, and answers that were more consisLent with respondents'

Askingaboutseasonalintakeofmanyfoodsgenerallyworked answers to follow-up probe questions: embedded questions,
wellin conjunction with a"past year" time frame. Respondents ranges for portion size, questions about seasonal intake, inclu- ::
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